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NERL LI

» REFEE. FEBFEMED <ZKEEE>LE.
TNITHETHE<BEBNIML>EZFTRETESET,
ZAEFEHFERE: AX = AX

BEE: A BEBHNIML: X

» WEITIAZN X nDIEAFITHELFET,

» ITHADRBEIREZ . EXTEDKESNANESIL,
MAOEELTOENLDE A, 4,1 ELET,

y IERRERGARITNILE X, X, X, ELFET,

> ;?td& EEDATRILIE, LT O#EFEE TERHIN

U = C1X1 + C2X2-|—,..., -I-Can
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NERL LT
» AZEDICERSE AL
Au = A(C, X, + C, X, +,...,+C_X )

» REERERBDFAEERETHL
Au =C A X, +C, A, X, +,...,+C A X,

A, A,
= A,| X, +C, —=X, +,...,+C —-X_
ﬂ“l ﬂ’l
6 PV R/ TRYISEUTMEES
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NERL LT

» AuDiEZ . n[EITHE

C, X, +C,

» FIEHE KMEATILKE BER X LSt D
NIRILDFZREMNINSLTEL TS,

- KEEE. BLV. TN ThET S
FEBHRNIRILIZIREK T B
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NZ Pk L lX
» NIEZE(X,Y) &3

(Ak+1u, Ak+1u) ==

k+1 K n n
(A U,AU) ZZCiCJﬂvikHljk(Xian)

i=1 j=1

T B, CDES  UTDHEZZZD,
ZzCiCj/iikHﬂ«ij(Xi, Xj)

N _ﬂ, 12k+2
k+2| 21 |12 AL 2
AT e 2oen R (x]
A
= A )
- B n _ﬂ, ~2Kk+1 N( 1)
2k+1 2 2 2 - 2 k—
ZE ‘Xl‘ +Zci — ‘Xi‘
A
=2 M
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A L

» UTOFNEZX., KT HETITO

B HERIRLxEEY . 1
A 0=00; i=1;
THRE y =A x;

WLERIEN i = (@, y)/(y, x) TitH;

F FRAE;

Ai-A{i-1} DT /NINEE:

IRERLI=EALGLIRT;
O TIELV gL

x ZIEFRIELT x = y;

i=i+1; 3.~NR5;
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ﬁ'J N7 VROV 7070l 5 AORER

CEEhR. FortranE BN 771 L4
PowM-fx.tar

» 3T RV TRIF7A )Lpownbash HD
Fa—HA%
lecture HV5
lecture3 (B2FEXI)
IZZEL, pjsub LTLFEE0Y,
lecture : EFFRISFDF21—
lecture3: EEFFREINDF1—

N 22 2,80 F OS5 SR B
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NEREOY T NT 0T T LADOELT
» UTDITUREEITT S
$ cp /home/z30082/PowM-fx.tar ./

$ tar xvf PowM-fx.tar
$ cd PowM

» LTFTDELLNZEELT

$ cd C :CEEEZEOA

$ cd F :FortranEEB&FS5A
» UTHE

$ make

$ pjsub powm.bash

» RITHNRT LI LITERTTS
$ cat powm.bash.oXXXXXX
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&%%ﬁmﬁyfwfnﬁaAmiﬁ
(CSib)
» LTFDESHEENRZ NIERLD

N =4000
Power Method time = 0.472348 [sec.]
Eigenvalue = 2.000342e+03

Iteration Number: 7
Residual 2-Norm ||A x - lambda x||_2 = 7.656578e-09
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RZIREOY N TS5 ADOFEfy
(FortransS 3k

» LT DERIGEHERNE AN

N = 4000
Power Method time[sec.] = 0.3213765330146998
Eigenvalue = 2000.306721217447

Iteration Number: 6

Residual 2-Norm ||A x - lambda x||_2 =
4.681124813641846E-07
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BN 7Ira 5 A0

» #define N 4000

D.HFEERITLHEATHNHAXNER

’C%m 3
» PowMBI D 1L #%

DoubleZ! MELFIxIZ., 3z K
B BHRNITRILDIEESNS,

=]

A

RUYEIL. = KEH{E (DoubleZ!)
q{EIZ

5 %fﬁln_iter(iﬂﬂﬁ?’éifd)}i@ a

T S

HHRAD,

“—1THARSIGEE . RIEBRED EEMAX_ITERET
[CURER LG22 EZEKRT B,
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Fortrangi&EDY L7079 7 9 LADHE
» 175154 ANN, B LUMAX_ITERDEE (L.

LR DI7AIIZEHY 3
pown.inc

E_d_o

» {THH A XEEM NNELEH-TLVET,

integer NN

parameter (NN=4000)
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Y7 7S5 AOE (PowMBIEM)

/* Normizeation of x */ —
d_tmp1=0.0;
for(i=0; i<n; i++) {
d_tmp1 += x[i] * x[i]; Nk ILx

Y =
d_tmp1 = 1.0/ sqrt(d_tmp1); IEFRIEER 5
for(i=0; i<n; i++) {

X[i] = x[i] * d_tmp1;

} —

/* Main iteration loop */
for(i_loop=1; i _loop<MAX_ITER; i_loop++) {

/* Matrix Vector Product */ 1TH-RONILFE
MyMatVec(y, A, x, n); 4
AP /7]

/* Convergence test*/

if (fabs(d_before-dlambda) < EPS ) {

*n_iter = i_loop;
return dlambda;

}

/* keep current value */
d_before = dlambda;

/* Normalization and set new x */
d_tmp1=1.0/sqrt(d_tmp1);
for(i=0; i<n; i++)

x[i] = y[i] * d_tmp1;

} I end ofi_loop

IEFR{EE
#FL L x

RERND
Ji

/* innner products */

d_tmp1 =0.0; -
d_tmp2 =0.0; ,—
for (i=0; i<n; i++) { L | 1T5Ix&ydD
d_tmp1 +=y[i] * y[i]; RNFEER S
d_tmp2 += y[i] * x[i;

} =

[* current approximately eigenvalue */
dlambda = d_tmp1/d_tmp2;
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AIEEE D

ZFI AL TIZELY,

y )75 S LTIE BERTRILAX-AXD
2-JIVLZFFELTWEYT . T/\IITERLT

f=Zaly,

BT H-NORIILFEIL—F

DFEY. COEN TR IPESKGENENT>TVET,

G BRTRILxDDEARIZKY  BEARTNLETEE S

DIAFHENBEIZIZYET  FFRBL TSN,
» WIUET DL, RIEEIH (=FTHRM) CERED2/ L LABHEL

JHENBYFET,

18

EEEIANIVTATIIVTHMELES

%?k%l%%ﬁ%ﬂztjﬁ—

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



AL D
» LFOESGTAT I LEECE ZELLLN&RIA—FTR—
WNREIZGS,

if (myid == numprocs-1) {
for (j=myid®ib; j<n; j++) {
for (...){

AT

RCZ7AYT 3L } else {

for (j=myid*ib; j<(myid+1)*ib; j++) {
\ for (...){

}
}

}

y WHUEDRMRDIL—T (L1 DIZL. IL—THIHLEHET K
L. 5 BES(ZIANT5,
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» Bi]

A

RLIZAEDEIIC, TXTHOPETEREL

T ITHAZEN XN  RTR)Lx, yENDH AL X T

ERTHE EENHETT,

» LD %5 &ﬁTEﬂiELc 9,
(FEBDITH-RIOMIILIEEDEE ELRL)

1THIA:

1 RFTITAHARIAVIREIF K
NIk Ix:

EPET.NRITATRILZE

[T

i)

NJkIby:

2

2090 73ElAK
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WAk > b (1. TH551-X7 FVEL] OH)

» LTFD2:8& L)0)<~§IMI:75‘$+>75“37>U$§'
AiE1: HTH-AOMLEE] OAAFHE

HiE2: 'd"ifé‘

511k

»  EOLEEBEGEHEETIET LTIEFEZDFIE:

RFEL-IIEFITH-NOURIILIEIO—FZE{FED
y = =Ax Dy RSN TERES=6. LEDEFEMN
BRDIGEREGVEVD, BRBRE—HSE SO

MPIE# % PowMFasE]%ﬂ'zF'O) MyMatVec() A FEIEN 5
TR SNy DBERIANTZNET D,

RO HEGEZE(L, MPI_Allreduce() ZRAALVAH3EE

MPI_Allreduce()ZFIFAT 576 E25I D #IEAML
(EAV)T7)EEET b, (B DAH)

ERICANT. %
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WEF D > b (2.3 X TEMAILRE)

» PowMES#IE

0D A3

RIRILxDIEFRILER 5
JOvoRE|DRNTETEEETE %, MPI Allreduce % (T ) M5

MPI_AllreduceE#Z{E->T. #78IIZ

%x. L TOAE T

511k

STEShE-AREIERZ.

EPENERNINMLVERZMAET HLIIZTSH (&)

/ PEO \ f PE1 \/ PE2 \/ PE3 \

[ ]
d_tmp1 l

— v e
MPI_Allreduce
<« VT~ -

d_tmp1 d_tmp1 d_tmp1 d_tmp1
. AN AN Y,
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WFEDO e > b (2.3 XTEAGHILE)
» UTFOESHTATSLICHS

/* Normizeation of x */

d_tmp1_t=0.0;

for(i=myid*ib; i<i_end; i++) {
d_tmp1_t+=x[i] * X]i];

}

MPI_Allreduce(&d_tmp1 t, &d _tmp1, 1, MPI_DOUBLE,
MPI_SUM, MPI_COMM_WORLD);

d tmp1=1.0/sqgrt(d_tmp1);
for(i=myid*ib; i<i_end; i++) {
x_t[i] =x[i] *d_tmp1;
}
(x_t[]I&. EOIZHEEZ L TLNO M ERERE
MPI_Allreduce(x_t, x, n, MPI_DOUBLE, MPI_SUM,
MPI_COMM_WORLD);
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WEAAED E > b (ﬁ/ﬁ 1 BXOTEL2)

Nk Ibx EyDRNFEED
J0v%94 \ﬁﬂléhfb\%)kbfn'fﬁ'd—%)

FLLWRNEFEREZ T S8 . MPI_AllreduceBE# %5
h&%’b\m—d—'~
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WAk > b (2.3 XTE2IHLR)
FRRIEEFH LD EZTEER 5
x: EPETRICNRITARINIVERA; y 709050 #
ERIEIZTOVIHREE D DHZEITL xITHEREZKA
xlE, FPETEEHBEMN RSN TS,
xITFHEHFERELATOVIRER
xlZ. ZEPETEEZRZEELTHALTWVEWNE, XD
FTHN-RORILENEITTERLY,
ZBPEIZHBEINTWARIMLXDT—22EH5H1=8.
MPI_Allreduce B ZE->TERMHD (&),

MPI_AllreduceBi#ZEES57=8 . xDETEFERER 7 LIS

0K AL=/\YIO7x tZERAE,

MPI_Allreduce( x_t, x, n, MPI_DOUBLE, MPI_SUM,
MPI_COMM_WORLD );
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MPI_AllreducePHBDOEE (CSik

» MPl_Allreduce

(x_t,x, n, MPI_DOUBLE, MPI_SUM, MPI_COMM_WORLD);

ABRIERIL
(ZPET
LA
ExHD)

DN

27

HARIRIL
(% PET.
£<R[LC
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NIk
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T8IV
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MPI Allreduce D18 #E (Fortran=:ik)
» MPI_ ALLREDUCE

(x_t,x, n, MP|_DOUBLE_PRECISON, MP|_SUM, MP|_COMM_WORLD, ierr)

ATARIK)L HARTRL RIkIL NIKkIL RIEDETE | OS2 ="4H5—~A
(ZPET (2pET. | OES | OEXR (Mgﬁzsgm
=795 2<RL = R
EZ32) || fEx4-) DERE
MEITS
WEDIETE)
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MPID L (MPI_Allreduce TR 7 hLIUE)

» MPI_Allreducef§#{T. FPEIZH SN =T —3ZNE&EL.
EPEICEREGRZ<EFEELTOMAIESAE
iop [IZ. MPI_ SUM Z$EE 9 5
BB TS5T—2LUNDERTIL. OIZ#HE S TLVS,
FDIAT UTOE YL NIEFZEZS
AR 42 T 4R BE

0 MPI_Allreduce
0 (...MPI_SUM,..);

of —>

0
o B AN NN

PEO PE1 PE2 PE3 PEO PE1 PE2 PE3

XMPI_GatherBd#iZ > THEETEFT,
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4.

Lah— FafE (fed)

[LS] v/ \(SIZ&kBmiEibIZ kY BEITERINAED LD
IZETHNABTE L, AVNAMTDRBEILARIZKY,
RIEBEMNEILT HIENHDH, T T 1IREHYDE
ITREZETEL=-L T, st mEZ1TLERE L,

[L20] 2T TRTSLDAEFET AT S LIZDNT,
BIENEE /o JOYyX T2 5H5EENDHREBLTERIEE
Z1TA. WAWALRIREY A X2 DLV THREEE @A 1TU.
SRIETHRIDTAT LI L TEREE X,
[L10~L20] MH{EL=FTaT T LIZxL, EaT7MPIE
1T. 8LV NATUYRMPIEITEITL., BEEIREAZER(E
LT. MaestfZ=iTZ, (L10)

F1= ESVVDEHETE AT MPIEITNERIZEBSH,
SHZTZEHL. MRS R EEAMZ1TZ, (L20)
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